A subpopulation of embryonic telencephalic neurons survive and develop in vitro in response to factors derived from the periphery.
Denervated chick muscle contains factors that enhance neurite outgrowth in cultures of embryonic chicken spinal neurons. Chromatography of muscle extract on a column of DEAE-Sepharose yielded a fraction which retained most of the starting neurite-promoting activity. This DEAE fraction was tested for its activity on neurons from other regions of the central nervous system of 5-day-old chicken embryos. Both neurite outgrowth and survival of telencephalic neurons in vitro were greatly enhanced when the DEAE fraction was added at protein concentrations around 1 microgram/ml. When cultures were prepared from embryos later than 6 days in ovo, the effects of the DEAE fraction progressively diminished with age. Neurons from the embryonic diencephalon, mesencephalon and rhombencephalon were not responsive to the DEAE fraction, although they all developed neurites on a laminin substratum. Similar neurite-promoting activities for telencephalic neurons were found in extracts of neonatal brain, liver and heart, but not lung.